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DECLARATION UNDER 37 CF.R. § 1.131 
1, Han-Jan Tao, declare and say that: 

1 . I am one of the three sole inventors of the subject matter disclosed and claimed in 
the above-identified application. 

2. At all times set forth herein, I was an employee of Taiwan Semiconductor 
Manufacturing Co,, Ltd., the assignee of the above identified application (hereinafter referred to 
as "TSMC"), in Taiwan. 

3. The invention claimed in the above-identified application was reduced to practice 
prior to February 12, 2003, the filing date of U.S. Patent App. Pub, No. 2004/0157457, as 
evidenced by the dated electron microscope images included in the PowerPoint presentation 
entitled "all-in-one disposable spacer" which was attached to the corresponding TSMC Invention 
Disclosure form that I approved before February 12, 2003. Redacted copies of the TSMC 
Invention Disclosure form and PowerPoint presentation are attached. 

4. All of the activities described above occurred in Taiwan. 
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TITLE OF INVENTION - (ENGLISH ONLY) 

English -ALL-IN-ONE DISPOSABLE SPACER 

BACKGROUND INFORMATION - CURRENT PRACTICE AND DISADVANTAGES (ENGLISH ONLY) 

The SIN, Si02 are the most popular for disposable material. 
The disadvantages of SIN and Si02 are list as: 
1 .It is hard to remove them by wet. 

2. Dry process will damage the underlayer. 

3. Long cycle time, it needs deposit and etch to form spacer. 

MAIN POINTS OF CLAIM (PLEASE LIST ITEM BY ITEM; fflmiBffili&I (ENGLISH 
ONLY) 

1 . A method of fabricating a disposable spacer by all-in-one recipe in etcher, ther steps of: 
Use C,H,F composite and C12,Br base chemistry under <20W bias power condition 
deposit polymer on first gate structure. 

Change to 02 base chemistry and with 1 0-200 W bias power to control the anisotropic 
etch to get the spacer in the gate sidewall. 

After previous steps, the disposable spacer can be getten by all-in-one recipe. 

2. The method as recited in claim 1, wherein the C,H,F composite chemistry are CF4, 
CHF3,CH2F2, CH3F. The flow rate is in the range of 1 0~200sccm. 

3. The method as recited in claim 1, wherein the Ar, He, C12, HBr could add to 02 plasma 
for spacer etch chemistry. 

4. The method as recited in claim 1, wherein the spacer material is a polymer. 

5. The method as recited in claim 2, wherein the polymer has a thickness between 100 and 
1000 Angstroms. 



PROBLEM SOLVED OR IMPROVEMENTS OBTAINED BY THIS INVENTION (PLEASE LIST ITEM BY 
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ITEM) (ENGLISH ONLY) 

1 .Simplify the process flow. 

2. Lowcost. 

3. The bias power can improve the step coverage. 

4. Easily to remove by 02 plasma, less substrate and oxide layer damage. 

KEYWORD SEARCH FOR PATENT/LITERATURES (ENGLISH ONLY) 

all-in-one, disposable, spacer 




THIS INVENTION DISCLOSURE IS YOUR FIRST TIME TO BE SUBMITTED 
• Yes 

O No 

IF NO, RESUBMITTED. THE PRIOR INVENTION DISCLOSURE NUMBER IS 



DETAIL DESCRIPTION OF INVENTION (ENGLISH ONLY) 

1 .Fig. 1 shows the film scheme 

2. Fig. 2 shows the polymer deposition, the exp. data also show in below 

3. Fig. 3 shows spacer etch formation by all-in-one step 

4. Fig. 4 shows S/D implantation 

5. Fig. 5 shows the polymer remove by 02 plasma, it can avoid the underlayer loss 
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BEST AVAILABLE COPV 




BEST AVAILABLE COPV 



CN 




BEST AVAILABLE COPY 



o 
o 

Ph 

& 

0> 
O 

P. 

CD 

GO 

O 

go 



a. 
o 

I 



< 



£ 

u 

O 

00 
rn 



o 



CO 

O 

a 

0 
o 

PL, 



£ 

cd 

CD 
td 

o 
cd 

CO 

I 





• o 



J* 
O 
CO 



with 


ide- 




ed 






e 






las 


a 




Ph 


o 




CU 


H-» 




CO 




(D 


cd 




X) 




O 

cd 


CN 


O 


Ph 


use 0 


bias p 


wall s 



CO ■ 

O 
P 

<u 



CN 
Ph 
CN 

u 

CO 

S3 



CO 
00 



13 

cu 



cu 

C 
o 

Ui 

cu 

6 

*o 
p 




cu 

■a 

o 
cu 

td 

tap 

CN 

o 



CO 

o £ 

o. O 

15 co 
if 

CO 

cd 

e 

1 

O 



co 

"o 

P 
rn 
O 



CO 

cd 

e 

o 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



